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    CO BL 
Q1 (a) If 𝐴 = {2 ≤ 𝑥 ≤ 5} and 𝐵 = {3 ≤ 𝑥 ≤ 6}, then find (𝐴 ∪ 𝐵)(𝐴𝐵). [2] 1 I 
Q1 (b) Trains X and Y arrive at a station at random between 8 A.M. and 8.20 A.M. Train 

X stops for four minutes and train Y stops for five minutes. Assuming that the 
trains arrive independently of each other, determine the probability that train 
X arrives before train Y. 

[3] 1 V 

      
      
Q2 (a) Simplify, �̅� ∪ 𝐵 ∪ �̅� ∪ 𝐵 [2] 1 III 
Q2 (b) Box 1 contains 1000 bulbs of which 10% are defective. Box 2 contains 2000 bulbs 

of which 5% are defective. Two bulbs are picked from a randomly selected box. 
Assuming that both are defective, find the probability that they came from box 
1. 

[3] 1 I 

      
      
Q3 (a) Define probability density function of Gamma Distribution of random variable 

‘X’ and find its cumulative distribution function. 
[2] 2 I 

Q3 (b) If X is a Gaussian random variable with zero mean and unity variance, then show 
that the probability density function of random variable Y = X2 is given by 𝑓 (𝑦) =

𝑒 𝑈(𝑦). 

[3] 2 II 

      
      
Q4 (a) Estimate the value of 𝐸[𝑋/𝑋 ≥ 1], if X is unform distribution function in the 

range of [2, 4]. 
[2] 2 VI 

Q4 (b) The characteristics function of a random variable X is given by 
 𝝋𝑿(𝝎) =

𝟏

(𝟏 𝒋𝟐𝝎)
𝑵
𝟐

 . Find the mean and second moment of X. 
[3] 2 I 

      
      
Q5 (a) Find ‘k’ if joint density function of the bivariate random variable (X, Y) is given 

by 𝒇𝑿,𝒀(𝒙, 𝒚) =
𝒌(𝟏 − 𝒙)(𝟏 − 𝒚)  𝒊𝒇 𝟎 ≤ 𝒙 ≤ 𝟏 𝒂𝒏𝒅 𝟎 ≤ 𝒚 ≤ 𝟏 
𝟎                                                               𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆

 

 

[2] 3 I 

Q5 (b) If the probability density function is given by 

 𝒇𝑿,𝒀(𝒙, 𝒚) =
𝟔

𝟓
(𝒙 + 𝒚𝟐)  𝒊𝒇 𝟎 ≤ 𝒙 ≤ 𝟏 𝒂𝒏𝒅 𝟎 ≤ 𝒚 ≤ 𝟏 

𝟎                                                      𝒐𝒕𝒉𝒆𝒓𝒘𝒊𝒔𝒆
,  

then determine the probability, 𝑷
𝟏

𝟒
≤ 𝒚 ≤

𝟑

𝟒
 

[3] 3 I 
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